Introduction
simulation. The 15-day lifetime was selected to provide an approximation for the variation of free 168 tropospheric NO x via the formation and transport of long-lived reservoir species, due to changes 169 in meteorology. Although actual lifetimes of long-lived reservoir species will vary, we found that 170 15-days was a reasonable compromise to understand the influence of decadal-scale variability on 171 local emissions. We note that our analysis based on surface in-situ measurements may not provide 207 sufficient representation for emissions from oil and gas exploration and production. However, 208 though potentially important locally, these activities only contribute about 5% to total US NO x 209 emissions based on EPA's estimates. Therefore, we do not expect significant contributions to the 210 overall changes in tropospheric NO 2 from these sources. indicates that the flash rate density over North America from LIS is uncorrelated with the observed 221 NO 2 variation. 222
Time dependent OMI retrieval errors (H2) 223
The quality of the OMI retrievals has been evaluated with surface in-situ measurements. While our adherence to published data quality filters should ensure the observed OMI 242 based NO 2 values are robust, we note as a caveat that we cannot unequivocally confirm these 243 changes with independent data due to a lack of either total column or free-tropospheric NO 2 244 measurements over the observed region. 2013), we are not able to quantify the different contributions to the observed tropospheric NO x in 337 this study. This quantification will require comprehensive observations and modeling efforts to 338 understand the formation and transport of long lifetime reservoirs of reactive nitrogen. 339 340 Acknowledgments: We acknowledge the OMI tropospheric NO 2 column data from www.temis.nl 341 and disc.sci.gsfc.nasa.gov. We acknowledge the flash rate density data from ghrc.nsstc.nasa.gov. 342
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